Simultaneous determination of thymidylate and thymidine diphosphate by capillary electrophoresis as a rapid monitoring tool for thymidine kinase and thymidylate kinase activities.
A simple and rapid capillary electrophoretic method was developed for the simultaneous determination of thymidylate (TMP) and thymidine 5'-diphosphate (TDP) in enzyme assays without using radioactive-labeled substrates. Prior to electrophoretic separation, addition of acetonitrile and sodium chloride to the assay solution and brief centrifugation are recommended for the purpose of sample cleanup and sample stacking. The separation of micromolar TMP and TDP from millimolar adenosine 5'-triphosphate (ATP) was performed at 25 degrees C using sodium tetraborate as the background electrolyte. Under the optimal condition, a good separation with high efficiency was achieved in 6 min. Several parameters affecting the separation were studied, including the pH of electrolyte, the applied voltage, and acetonitrile-salt sample stacking. The fronting of the ATP peak resulting from the interference of magnesium ion in the enzyme assay buffer was suppressed by the addition of sodium ethylenediaminetetraacetate to the sample solution. Using deoxyadenylate as an internal standard, the linear range of the method was 5-200 microM, and the concentration limits of detection of TMP and TDP were 2.6 and 3.8 microM, respectively. Application of the proposed method for simultaneous determination of TMP and TDP in enzyme assays was demonstrated by the activity assays of thymidine kinase and thymidylate kinase from white spot syndrome virus. This is a sensitive, nonradioactive method for thymidine kinase and thymidylate kinase assays.